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Abstract — Studies have been performed by aiming at the identification of new bioactive compounds and the 
establishment of scientific bases to prove the pleadings of functional properties of foods. This study had as the 
goal to develop a functional cake with probiotics and prebiotics for insertion in the diet of elderly 
institutionalized residents. This is a descriptive cross-sectional study conducted with elderly people residents in 
a Long Stay Institution (LSI) in Feira de Santana-BA. Two analyzes were performed, being one sensory of the 
attributes: aroma, taste, color, texture and overall impression, and other one of acceptability. Chemical 
composition analysis was also performed by considering the following determinations: moisture (greenhouse at 
105 ° C) and ash (muffle 550 ° C). Therefore, it was observed that the t\i ! o formulations offered had a 
satisfactory acceptance, demonstrating the viability and excellent nutritional value, both formulations had a 
satisfactory acceptance, demonstrating the viability, and especially for their excellent nutritional value. Besides 
that, the chemical composition analysis in both formulations presented moisture content considered high, 
possibly due to the large amount of fibers present in its formulation. The ash contents were slightly different but 
not very discordant. It is concluded that the possibility of using green banana biomass and kefir fermented in 
cake formulations demonstrated potential for market acceptance and purchase, including with the replacement 
of wheat flour, for presenting important nutritional and functional values to the health of the consumers, 
especially in elderly people. 
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I. INTRODUCTION 

Aging is defined as a progressive process in what 
biological, functional and psychological changes occur. In 
this context, the so-called functional foods take place, with 
emphasis on prebiotics, probiotics and symbiotics. 
Thinking about the insertion of these foods in elderly 
patients, it is essential that there is a constancy in their use 
in order to minimize possible pathological conditions 
resulting from the natural process of aging (TAVARES, 
2012; CONRADO et ah, 2018). 

With aging, changes that occur in the gut, as reduction of 
the mucosal surface and villi, change motility, allowing 
bacterial hyperproliferation. With these changes, there may 
be a propitious medium for the appearance of 
gastrointestinal tract diseases, as the intestinal dysbiosis. 


Possible causes of dysbiosis are: poor diet, advanced age, 
stress, availability of fermentable material, poor digestion, 
intestinal transit time, intestinal pH and host immune 
status. Other factors may include the indiscriminate use of 
medicines and excessive consumption of processed foods 
(ALMEIDA et ah, 2009; CAVALLI et ah, 2011). 

It is noteworthy that numerous researches have been 
realized by aiming at the identification of new bioactive 
compounds and the establishment of scientific bases to 
prove the claims of functional properties of foods. 
Functional foods are worthy as those ones that produce 
physiological or metabolic effects through the performance 
of some nutrient in maintaining the functions of the human 
organism. Concerning to these foods, it is important to 
remember that they do not cure diseases, they only prevent 
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their appearance, helping the body to fight them in a more 
effective way (SALES et ah, 2008; VIDAL et al„ 2012). 
functional prebiotic foods, because they have resistant 
starch, what is by great interest for food industry because it 
has important nutrients for human health, given that it 
might be used on the elaboration of products with reduced 
lipid and sugar content, besides helping in the control of 
blood glucose, cholesterol and helps on the treatment of 
intestinal disorders (TOPPING; FUKUSHIMA; BIRD, 
2011; FREITAS; TAVARES, 2005). 

This way, functional nutrition is an alternative for the 
treatment, prevention and control of intestinal dysbiosis, 
using the importance of gastrointestinal tract functionality 
as a basic principle, followed by the biochemical 
specificity, patient-oriented therapy and not on pathology, 
nutritional stability, nutrient bioavailability and the 
intervention of external factors to the organic health 
(ALMEIDA et al„ 2009; TEIXEIRA, 2010; MAHAN et 
al„ 2011; GAVANSKI; BARATTO; GATTI, 2015). 

Given the above, this study has the goal of developing a 
functional food product with probiotics and prebiotics for 
insertion in the diet of institutionalized elderly residents. 

n. MATERIAL AND METHODS 

This study was part of a larger project entitled 
“Characterization and analysis of the health conditions of 
elderly residents in a long-term care institution in the city 
of Feira de Santana Bahia”, what was approved by the 
Ethics Committee on Research with Human Beings, by 
means of Consubstantiated Opinion of the Zip Code No. 
3,190,475. This is a descriptive cross-sectional study 
conducted with elderly people living in a long-term facility 
care (LFC) in Feira de Santana-BA. 

The study included individuals of both sexes, aged sixty 
and over, residents in the Asilar Institution - Feirense 
Social Welfare Association of Feira de Santana (FSWA), 
who agreed to participate in the study after signing the 
Free Consent Form and Clarified (FCFC). 

The study did not include individuals that for some reason 
were unable to answer the questions, as well as elderly 
people with some gastrointestinal tract pathology such as 
chronic diarrhea or enteral, parenteral and diet-specific 
conditions medical procedure. Data were collected by the 
multidisciplinary team, composed by undergraduate 
students in Nutrition and Physiotherapy, being all these 
ones properly trained. The procedures for obtaining the 
data were standardized as a measure of quality control and 
consistency of information. 

The development of the formulations was performed in the 
teaching kitchen of UNIFACS, in what was used green 
banana biomass, kefir ferment, rice flour, brown sugar. 


Among functional foods, bananas, especially when cooked 
and green, are included on the group of 
cinnamon, egg, rolled oats, corn flour and kefir fermented 
to the three different formulations. The ingredients used to 
produce the cake were purchased at the local trade fair of 
Feira de Santana-BA, observing the expiration date and 
quality of the packaging of each product. The green 
banana, a key ingredient of the experiment was selected to 
meet the required criteria for recipe functionality. 

The tests for the acceptability analyzes were performed in 
a room previously prepared for this purpose, at Salvador 
University - UNIFACS Campus 3 - at Feira de Santana. 
The analyzes were performed in triplicates, considering 
each cake a replicate. The target audience consisted by 
students from Health School, professors and employees of 
UNIFACS by self-interest on participating in the study. 
Three samples were prepared with approximately 30g each 
one. The samples were evaluated according to the 
preference and acceptability of the participants, 
considering the attributes, aroma, flavor, color, texture and 
overall impression. Among the tasting of the three 
samples, each taster was instructed to ingest approximately 
50 mL of water so that sensory interference do not occur 
between the two samples during the test. It was used the 
sensorial tests from the Hedonic Scale of nine points 
varying from 9 - “very much liked” to 1 - “very much 
disliked” for the requirements: appearance, texture, aroma, 
taste, color. It was still performed the test of attitude order 
of purchasing varying from 1 - "would certainly not buy" 
to 5 - "would certainly buy". 

The tests for the acceptability analyzes with the elderly 
were performed in the outhouses of the institution under 
study. Acceptability analyzes were performed in 
triplicates, considering each cake a replicate. The target 
audience were elderly people from the nursing home, of 
both sexes, aged sixty years and over, with their own 
interest in participating on the study. 

Two samples were prepared, with approximately 30g each 
one, according to the preference and acceptability of the 
participants, considering the attributes, I LIKED, YES and 
NO. Each taster was instructed to ingest approximately 50 
ml of water so that there is no sensory interference 
between the two samples during the test. 

The chemical composition analysis was performed by 
collecting the samples of the cake formulations in 
triplicate, considering the following determinations: 
moisture (in an oven at 105 ° C) and ashes (in muffle 550 ° 
C) according to the methods described by Adolfo Lutz 
Institute (ZENEBON, PASCUET; TIGLEA, 2008). The 
analyzes of the formulations were performed at the 
Chemistry Laboratory of the University of Salvador - 
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UNIFACS. The determination of the quality control of two 
functional cakes, one made with rice flour and the other 
one with corn flour, was performed at the Biochemistry 
Laboratory of the University of Salvador, in Feira de 
Santana - Ba. 

The data from the analyzes were charted in Microsoft 
Office Excel 2009 and presented in tables and graphs. 


III. RESULTS AND DISCUSSION 

The results of the acceptability and purchase intention tests 
of the cake formulations are presented on Figures 1,2,3,4, 
5 and 6. Among 90 judges, 67 were female and 23 male, 
with a predominant age group from 17 to 25 years old, 
because it is a place frequented by undergraduate students. 
The Figure 1 shows the percent acceptability appearance 
of the developed cake formulations. 
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Fig. 2. Acceptability of texture attribute 
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As for the appearance attribute, the formulation 3 reached a 
higher acceptability percentage (50%), obtaining (grade 9), 
proving that the appearance attribute of the formulation 
developed with the replacement of corn flour obtained 
better acceptance. In the study of Silva (2018), he proves 
that the substitution of ingredients in the formulation for 
containing cornflour and banana biomass, the fibers present 
contribute so that the product shows a rougher and 
apparently less silky surface than the traditional, favoring 
greater acceptability. 


The Figure 2 shows the acceptability percentage of the 
texture attribute of the cake formulations developed. 

With respect to the texture attribute, the formulation 3 
reached a percentage of 49% (grade 9). Similar results were 
found in the study by Leon (2010) about elaboration and 
acceptability of corn cake with green banana biomass, 
whereupon 74% of the interviewed considered it very good, 
noting that, despite the corn cake has a heavy texture, the 
author, used banana biomass, favoring to confer lightness, 
without interference in the flavor. 

The Figure 3 shows the percentage of aroma attribute of the 
developed cake formulations. 
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Fig.3. Acceptability of aroma attribute 


With respect to the aroma attribute, the formulation 2 
reached 50% (grade 8) and the formulation 3 with 60% 
(grade 9). Similar results were found in the study by 
Marques and Lemos (2016), in what they developed 
muffins containing green banana biomass, totaling 77% of 
acceptance regarding to the aroma. In the work by Amorim 
et al. (2016), the aroma of the cake developed with 
chocolate and green banana biomass, the preparation had a 
good acceptability index, and 56.66% said they liked it a 
lot. 

The Figure 4 shows the percentage of the flavor attribute 
of the cake formulations developed. 

Regarding the flavor attribute, the formulation 2 reached 
70% and the formulation 3 69%, being attributed (grade 9). 
The flavor was one of the attributes that was highlighted in 
the formulations 2 and 3. Although the taste causes 
influence on the sensory properties of the food products 


one of the attributes that was highlighted in formulations 
added with frequently unused ingredients (ALAMANOU 
et al., 1996), it can be stated that, in this study, the addition 
of rice flour and cornflour was considered a positive 
factor. 

The Figure 5 shows the percentage of the flavor attribute 
of the developed cake formulations. 
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Fig. 4. Acceptability of the flavor attribute. 
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Fig. 5. Acceptability of color attribute 


Regarding to the color attribute, the formulation 1 reached 
40% for formulation 1 (grade 8), 50% for formulation 2 
(grade 9) and 40% for formulation 3 (grade 9). According 
to Ribeiro and Seravalli (2004) bananas, while green, have 
a large amount of tannins, what leads to astringency of the 


fruit. The tannins have a yellowish to dark brown color, 
therefore it contributes so that the formulations have a 
brownish tone. 

The Figure 6 shows the percentage of purchase intention of 
the developed cake formulations. 
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Fig.6. Purchase intention of the formulations developed. 


The intention-to-buy test of both cake formulations 
obtained the highest percentage, 50% (formulation 1) 
grade 4 “Probably would buy”. Higher purchase intention 
was observed 60% (formulation 3), given grade 5 "would 
certainly buy". Similar results were found in the study by 
Freitas and Camargos (2002) in what 75% of tasters said 
they would "certainly buy" the product if it was available 
for sale. 

Overall, it was observed that the grades assigned to the 
three formulations were above 6, indicating a positive 
assessment for acceptability. Likewise, De Carvalho et al. 
(2012), when developing cupcake formulations, added 
with banana peel flour, found that the products were well 
accepted by tasters, as occurred in the present study. 

After evaluating the nutritional and functional benefits in 
the three formulations, it is found that one of the benefits 
of wheat flour replacement is the difference in refined 
carbohydrate for having high glycemic index, while 
oatmeal, corn and rice have a concentrate value of fiber 
with beneficial health effects 

The results of the acceptability tests performed with the 
elderly people, from the formulations developed with 
cornmeal and rice flour, are shown in the Figure 7. 

The result of the analysis of the acceptability test with the 
elderly people demonstrates better acceptance for the cake 
developed with cornmeal being 29 (87.9%) liked; 4 
(12.1%) did not like it, and the cake made with rice flour 
26 (78.8%) liked it and 7 (21.2%) did not like it. 


35 



Cake with cornmeal Cake with rice flour 


■ Liked ■ Didn't like 

Fig. 7. Acceptability tests performed with the elderly people 

In the study by Leon (2010), the preparation of corn cake 
with green banana biomass obtained a good acceptability 
index and many of the academics commented that the 
biomass did not interfere with the taste of the elaborations. 
Already from the work by Maia et al. (2018), the corn cake 
formulation presented good acceptability, receiving 
hedonic values of global acceptance and taste acceptance 
corresponding to “moderately liked”, and hedonic value 
for appearance corresponding to “liked very much”. " 

In the study by Ramos; Piemolini-Barreto and Sandri 
(2012) the addition of rice flour in the proportions tested 
on the formulations did not affect the acceptance of cakes, 
that presented a minimum acceptability index (70%) and 
among them, any significant difference was observed, 
representing a great consumption alternative for people 
with celiac disease or for the ones who are adherents of a 
gluten-free diet. 
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For Silva and Lima (2015), the products developed with 
gluten-free flour do not have the same sensory 
characteristics as those ones developed with gluten, 
compromising the taste of these foods. The study by Urala 
and Lahteenmaki (2004) the authors report that the 
acceptance of functional foods is related to the information 
that these consumers receive about these products and the 
perception of benefits promoted by that food. 

It was also observed that the two formulations offered had 
a satisfactory acceptance, demonstrating the viability, and 
especially for their excellent nutritional value. During the 
sensory analysis it was observed that none of the elderly 
people knew to identify how the formulations were made 
of, what becomes extremely relevant to their constant 
distribution in the institution, favoring of this way the 
health of the elderly people. 

Average results of the composition of the two bolus 
formulations are shown in Table 1, expressed in g / 3g. 


Table 1. Centesimal composition of functional cakes, 
produced in the biochemistry laboratory of the Salvador 
University ofFeira de Santana - BA, 2019. 


Formulations 

Moisture 

Ashes 

A 

37.66% 

1.41% 

B 

36.87% 

2.11% 

C 

25.30% 

1.0% 


* Formulation: A- corn functional cake; B - functional rice 
cake; C reference value according (USDA, 2001). 


According to the analysis of the centesimal composition, 
both the corn and rice functional cake presented moisture 
content between 36.87% and 37.66%, values considered 
high, according to the literature. In the same way, Carneiro 
et.al. (2015) observed moisture content of (24.45%; 
24.59%; 24.32%) in oatmeal, quinoa and flaxseed cake 
formulations. In the study by Souza et. al. (2013), with 
cakes developed with rice flour and manioc peel, the 
authors found moisture of: 11.5% and 12.8%. 

Borges et al. (2011) state that the high values of moisture 
content may be attributed to the amount of fibers present in 
the product, directly favoring the increase of water 
absorption, mainly due to the large number of hydroxyl 
groups present in the structure of food fibers. 

Rodrigues et al. (2011), in their study show that moisture 
analysis is important to indicate signs of microorganisms 
proliferation, that once present in food in inadequate 
quantity may damage to the quality of the same one, and 
moreover, if it presents significantly low value, it may 
indicate a decrease in nutritional value. 

The ash contents were slightly different: sample 1 (1.41%) 
and sample 2 (2.11%), but not very different from those 


ones obtained experimentally. In the study by Carneiro et 
al. (2015), in what three types of cake were produced with 
partial replacement of wheat flour by oats, quinoa and 
flaxseed in different proportions. The proportions used 
were: FI = 30% oatmeal, 10% quinoa flour and 10% 
flaxseed; F2 = 15% oatmeal, 5% quinoa flour and 5% 
flaxseed flour; F3 = 7% oatmeal, 3% quinoa flour and 3% 
flaxseed flour. 

It was not observed any significantly statistic difference in 
the ash contents of formulations FI (1.33%) and F2 
(1.29%), but differed significantly from formulation F3 
(1.10%). These differences in ash content may be 
associated with the insertion of quinoa and flaxseed, since 
they contribute to the mineral input when added to food 
(BORGES et al., 2006) justifying the increase in ash 
content in samples 1 and 2. which presented a higher 
proportion of these ingredients. Lopes et al. (2009) and 
Lamacchia et al. (2010) found in the composition of 
quinoa flour minerals such as calcium, zinc, potassium and 
iron, and furthermore, obtained ash concentrations 
approximately seven and four times higher from that one 
present in rice and wheat flour, respectively. 

The determination of ashes aims to quantify the total 
minerals present in the food (RODRIGUES et al., 2011). 
Among the functions that minerals perform in the body, it 
is noteworthy that they act as ions dissolved in body fluids, 
regulating the activities of many enzymes, besides keeping 
acid-base balance and osmotic pressure (CECCHI, 2003). 
Based on the study by Celestino (2011) that lays down the 
rules, standards, and applicability methodologies for food 
drying principles, as well as the ash results obtained from 
scientific studies the two types of functional cakes 
presented here are according to specifications, and fit for 
consumption. 

The results of the ash fraction analysis, the corn functional 
cake obtained a concentration of 1.41% of ash for each 3g 
of the sample, while the rice fraction obtained 2.11% of 
ash for each 3g of the sample. , which correlates with the 
reference value established by the United States National 
Bureau of Agricultural Statistics (2001), where it 
establishes 1.0% of ashes, did not show significant 
variation (USDA, 2001). 

According to Silva and Moreira - Araujo (2019), the "ash" 
fraction represents the inorganic substances present in the 
food. When a food is burned the organic matter is 
transformed remaining only the minerals present in the 
food. Already the study of Ozores; Storck and Foga£a 
(2015) formulated a cake enriched with okra flour obtained 
an ash content of 1.82%, a result similar to this study 
where the ash content was 1.79%. Pereira (2014) evaluated 
the centesimal composition of gluten-free chocolate cake 


www.iiaers.com 


Page | 485 











International Journal of Advanced Engineering Research and Science (IJAERS) 

https ://dx. doi. ora/10.22161/ijaers. 612.56 


[Vol-6, Issue-12, Dec- 2019] 
ISSN: 2349-6495(P) / 2456-1908(0) 


and lactose fortified with melon seed flour, it was observed 
that the ash content was 1.32%. In another study Silva et 
al. (2015), the ash content was around 3.80% for the 
biscuit produced with pumpkin seed flour. 
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